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1. Hean, 3a1aum ¥ IUIAHUPYeMble
pe3yJabTaThbl 00y4eHHs 1o
AUCUMILTHHE

K OCHOBHBIM yensim OCBOCHUS AUCHUIUIMHBI «MaTeMaTU4eCKUi aHaIu3) CJIEyeT OTHECTHU:

- BOCIIUTAHHUE y CTYJEHTOB O0ILel MaTeMaTHu4eCKON KyJIbTYpBbI;

- IpUOOpETEHNE CTYACHTaMHU IIUPOKOI0 Kpyra MaTeMaTUYECKUX 3HAHUM, YMEHUI U HaBBIKOB;

- pa3BUTHE CIIOCOOHOCTHU CTYAECHTOB K MHIYKTUBHOMY U JI€AYKTUBHOMY MBIIIJIEHUIO HAPSIy
C Pa3BUTHEM MATEMATUYECKOW UHTYULINH;

- YMEHHE CTYACHTaMH pa3BUBaTh HABBIKU CAMOCTOSTEIILHOTO N3Y4Y€HUs] y4eOHON U Hay4HOU
JUTEPATYpPBL, COACPIKALICH MATEMATUIECKUE CBEICHUS U PE3YIIbTaThl;

- TOATOTOBKY CTYAEHTOB K JESATEIbHOCTM B COOTBETCTBUM C KBaJIM(PHUKALIMOHHOM
XapaKTEpUCTHKON OakaiaBpa 1o HalpaBJICHUIO, B TOM YHciie (popMUpOBaHNE YMEHUI HCIIOIB30BATh
OCBOCHHbIE MAaTEMATUYECKHUE METO/IbI B IPO(ECCUOHAIBHOMN 1E€ATEIIbHOCTH.

- IOATOTOBKY BHICOKOKBATM(UIIMPOBAHHBIX KAJPOB, BOCTPEOOBAHHBIX B YCIOBUSX U (PPOBOI
TypOYJIEHTHOCTH U BBICOKMX TEXHOJOIMUYECKUX PUCKOB COBPEMEHHOMN IIM(PPOBON 3KOHOMHKH.

K ocHOBHBIM 3a0auam ocBOEHUS TUCHUILTMHBL «MaTeMaTuuecKuil aHaau3» cleAyeT OTHECTHU:

- OCBOEHHME CTYJIEHTAMHU OCHOBHBIX IOHSTHUH, METOJIO0B, (HOPMUPYIOIUX OOLIYyIO
MaTeMaTUYECKYIO IIOJITOTOBKY, HEOOXOIMMYIO /JIsl YCIIEUIHOTO PEIIEHUs MPUKIAIHBIX 3a/a4;

- (GopmupoBaHue y cTylaeHTa TpedyemMoro Habopa KOMIETEHLUH, COOTBETCTBYIOIIUX €ro
HAIpaBJICHUIO TIOATOTOBKU M 00ECIIEUNBAIOIINX €r0 KOHKYPEHTOCTIOCOOHOCTh Ha PhIHKE TPY/a.

OOyyenne mno jgucuMIuiuHE «MareMaTuyecKuil aHajau3» HanpaBlIeHO Ha (QOpMUpPOBaHUE
y oOyyaromuxcs ciaeayoumx kommereHuil B cootBeTrcTBUU ¢ @I'OC 23.03.03 «Dkcmyaranus
TPAHCIOPTHO — TEXHOJIOTHYECKUX MAIIIMH U KOMIUIEKCOBY (YPOBEHB OaKajiaBpuara), yrBepxKAEHHBIM
npukazoM Muno6puayku Poccuu ot 07.08.2020 Ne 916:

Ko u HaumeHoBaHue NuaukaTopsl 10CTHKEHUS
KOMIIETEeHIU I KOMITeTEHIIUH
OIIK-1 CnocobeH npuMeHsTh NOIIK-1.1
€CTECTBECHHOHAYYHEIE U 06IIIGI/IH)KeHepHI)IC I/ICHOJII)SYCT MCTOAbI MATEMATHYCCKOI'O aHaJIn3a U
3HAHMs, METOJIbI MATEMATHYECKOI0 aHanu3a u | MOACIMPOBAHNA JULA PCIICHHS MPUKIIA/IHBIX 3a/at
MOJIETTMPOBAHMS B TIPO(ECCHOHATBHOM B IPO(eCcCHOHANLHOM chepe
JeATENILHOCTH VIOTIK-1.2
VYMmeer HUCIIOJIB30BaTh OCHOBHBIC 3aKOHbI
C€CTCCTBCHHOHAYYHbIX JUCHUITIINH B
po()eCCUOHANBHON JICITENBHOCTH, NPUMEHSThH
MCTOAbI MaAaTEMAaTHYCCKOI'O aHaJIiu3a n
MOZCIIMPOBAaHUS TCOPECTUICCKUX n
OKCIICPUMCHTAJIbHBIX I/ICCJ'ICI[OBaHI/Iﬁ
NOIIK-1.10
VYMmeer NPUMCHATHL 3HAHUA O IPEAMCTE U obaactu
Tpya npodecCHOHATLHOMN JesITeIbHOCTH
2. MecTo AMCUMILIHMHBI B CTPYKTYpe 00pa30BaTeIbHOM MPOrpaMMbl

JucnurnnuHa OTHOCUTCS K oOs3arenbHOM dacth Omoka bl: Moayne «Maremarndeckue
€CTECTBEHHO-HAYUHbIE JUCIUTUTUHBDY.
Hucnunnuna 6a3upyercs Ha CIeAyIOIIeH, MpOHIeHHON TUCIIUIUINHE:



- TUHElHas anredpa.
Juctumummaa «MaTeMaTHIeCKU aHAIU3» JIOTHYSCKH CBSI3aHa ¢ TMOCIEAYIOMUMU JTHCIUTIIHHAMH:
B obsazamenvroii wacmu:

- MaTEMaTHYECKHUI aHaJIn3;

- (husuka;

- OCHOBBI aBTOMOOMIIBHOM 3JICKTPOTEXHHUKH H JJICKTPOHUKH;

- TEOpETUYECKasi MEXaHUKA;

- CONPOTHUBJICHHE MAaTCPUAJIOB;

- TUAPABIINKA U TUAPOITHEBMOIIPUBO/I;

- SKOHOMHMKA ¥ YIIPABJICHUE TPEIIPHUITHEM;

- TEOpHUs BEPOATHOCTEH U MaTEMaTHUECKasl CTATHCTHKA.

3. CTpykTypa U cojep:KaHue TUCUUIIIHHBI

OO0m1ast TpyA0€MKOCTh JUCIUIUIMHBI COCTABIISIET 4 3aueTHbIC eIUHUIIBI -144 yaca.

3.1. Buasl y4eOHoii padoThl U TPYA0EMKOCTh

n/n Bup yueoHoii padoThl Koauuecrso Cemectp 2
4acoB
AyIMTOpHBbIE 3aHATHS 72 72
B ToMm uuce:
Jlexuun 18 18
1.
CeMuHapCcKue/IPaKTHYECKHUE 3aHITUS 54 54
2.
JlaGopaTopHble 3aHATHS - -
CamocrosiTesbHast padoTa 72 72
IIpomexyTouHas aTTeCTALMSA
JK3aMEH D C)
Hroro 144 144

3.2. TemaTuyecKHii MJIaH U3yYeHHUS] TUCIUTILTHHBI

3.2.1. OuHas ¢popma oOyueHUs

Pasjnenbi/TeMbl TpynoeMKocTb, 4ac

JcuMnInHbI AynutopHas pabdora
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Paznen 1. udpepenunaibHoe
HCYHUCIeHHe (PYHKIUH OHOM
nepeMeHHOM.

62

22

32

11

UucnoBas mocie10BaTeIbHOCTb.
[Ipenen uncnosoit
MOCJIEZIOBATEILHOCTU U €T0 CBOMCTBA.
[IpaBuia npenenpbHOro nepexoma.
Oynknus. [pegen Gynkiun.
Teopemsl 0 penenax QyHKIHH.

Brigaua 3amanuii PI'P Ne 1 o
MaTeMaTUYeCKOMY aHaIU3Y.

1.2

[TepBoIii 1 BTOPOIi 3aMeydaTesibHbIE
npezeinsl. beckoHeuHo maiibie U
OCCKOHEYHO OOJIBIIINE BETMYUHBI.
DOKBUBAJICHTHbIE OECKOHEUHO Majibie
BeNWYUHBI. PackpbiTue
HEONPENEIEHHOCTEN pa3HOro TUIA.

1.3

HenpepbBHOCTh QYyHKIMIA B TOUKE U
Ha npomexyTKe. OTHOCTOPOHHHKE
npenensl. Touku pa3peiBa QyHKIUH,
uX Kiaccudukanus.

14

[TpouzBosaHas GyHKIUU.
I'eomeTpuuecknii 1 MEXaHUYECKHI
CMBICII Tpou3BOAHOM. [IpaBuia
muddepeHpoBaHus U GopMyIIbl
BBIUHCIICHUS POU3BOAHBIX. Tabmuna
MIPOU3BOIHBIX OCHOBHBIX
aJeMEHTapHbIX QyHKIMH. TexHuka
muddepeHIpoBaHUSL

1.5

Huddepennunan. [IpousBonnsie u
nudQepeHIranbl BBICIINUX MOPSAIKOB.
[TpuGnmKeHHbIE BEIYUCIICHUS C
MOMOIIbI0 AU(dEepeHIInaIoB.

1.6

[TpaBuno Jlonurang. ®opmyna
Telnopa. Pa3noxeHus OCHOBHBIX
AJIeMEHTapHbIX QpyHKLINN 10 popmyrie
Teitnopa. [IpubnnxeHHbIe




BBIUUCIICHUS C TOMOILBIO (POPMYITBI
Telnopa.

1.7

OCHOBHBIE TEOPEMBI
mudepeHIMAIBHOTO HCUNCIICHUS.
MOHOTOHHOCTH (DYHKITHH,
sKcTpeMyMbl. HeoOxomumbIie u
JOCTaTOYHBIC YCIOBUS MOHOTOHHOCTH,
JIOKaJIbHOT'O 3KCTpEMyMa.
HccnenoBanue BBITYKIOCTH rpaduka
¢ynkuuu. Touku neperuda.

1.8

O6mast cxema ucciaeaoBaHus QYHKIIMH
U ocTpoenus ee rpadpuka. CBoHCTBa
(GYHKIUH, HEIIPEPBIBHBIX HAa OTPE3KE.
Hawnbombiiee 1 HauMeHbIIIEE 3HAUCHUS
(GyHKIIUU Ha OTPE3KE.

CamocrositenbHas pabota Nel Ha
ceMHHape 1o QyHKIHAM OTHOU
MepeMEHHON

Pa3zpnen 2. @yHKIHMA HECKOJIbKHX
nepeMeHHbIX.

24

12

2.1

[Ipenen u nenpepsIBHOCTH. OCHOBHBIE
CBOMCTBA HEMPEPHIBHBIX (PYHKIIMIA.
YactHble npon3BoAHbIE. [10THBIM
nuddepeHmman.

Brimaua 3amaauii PI'P Ne 2 o
(GYHKIIUSM HECKOIBKHUX TEPEMEHHBIX

2.2

[TpounzBoaHbIE CIOKHONU DYHKITH
HECKOJIbKUX MEpEMEHHbIX. YacTHbIE
MIPOU3BOJIHBIE U AU PepeHInabl
BbICIINX NOpsAAKOB. Teopema [lBapiia.
[Ipon3BoHas 110 HAIIPABJICHUIO.
I'panueHrt.

2.3

DKCTpeMyM (PYHKITUU HECKOIBKUX
nepeMeHHbIX. HeoOxoaumbie u
JIOCTATOYHBIE YCIIOBHS SKCTPEMYMA.

CamocrositenbHas padora Ne2 Ha
ceMHHape Mo (QYHKIMSIM HECKOJIbKUX
IEPEMEHHBIX

Paznen 3. UnTerpasibHoe
HCYHUCJIeHHe

58

24

28

3.1

[TepBoobOpasnas. HeonpeaeneHHsbrit
WHTETpaJl U ero cBoicTra. Tabnmia
WHTETPAJIOB OT OCHOBHBIX




areMeHTapHBIX QYyHKIHH. MeToa
HCTIOCPCACTBCHHOTIO HHTCTPUPOBAHUS.

Brimaua 3amaguii PI'P Ne 3 o
WHTETPAIbHOMY UCUHCIICHUIO

3.2

WuTerpupoBanue ¢ HOMOIIBIO 3aMEHBI
NepeMEHHOH, TOBEICHUEM I10]] 3HAK
muddepennmana. Meron
MHTErPUPOBAHUS IO YaCTIM

3.3

WNHTterpupoBanne pauroHanbHbIX
Npo0Oeil NHTErpupPOBAHNE HEKOTOPBIX
BHJIOB UPPALMOHAJIBHBIX U
TPUTOHOMETPHUSCKUX (PYHKITHIA.

3.4

3ajaud, TpUBOASAIINE K TOHITHIO
omnpeaeeHHOro nurerpaina. CpoiicTea
onpeneraeHHoro uaTerpaita. opmyna
Hrerorona-Jleitonuna. 3amena
MepEMEHHON U UHTETPUPOBAHUE TIO
4acTsAM B ONPEJIEICHHOM UHTErpasie

3.5

[IpunosxeHuns onpenereHHoro
WHTErpaJia B TCOMETPUH U MEXaHUKE
(BBIYHMCIICHUE TUTOMIACH TITIOCKUX
¢buryp, JUIMHBI KPUBOU, 00HEMOB,
TJI0IIAIeH TTOBEPXHOCTH ).

3.6

HecobOcTBeHHBIE HHTETPAIBI IEPBOTO H
BTOPOT'0 POAA, UX CBOWCTBA.

3.7

3azauu, IPpUBOIAIIME K KPATHBIM
HWHTErpajaM. /[BOWHON U TPOWHOU
MHTETpabl, UX CBOMCTBA.
Brrunciienne ABOMHBIX UHTETPATIOB
CBEJICHUEM K IIOBTOPHBIM.
I'eomeTpuueckue u pusnyeckue
IIPWJIOKEHUS KPATHBIX MHTErPajloB.
KoHnTtponbHOE TecTupoBanue

10

Hroro

144

18

54

72

3.3. Coaep:xkanue pa3iejoB TUCHUINTHHBI

BBenenue

Hpe)]MeT, 3aga4u U COACPKAaHUEC NUCHUIIIINHBI. OCHOBHBIC DTaITbl PasBUTHUA OUCHUILIIMHBL.
CprKTypa Kypca, €ro MCCTO U pOJIb B IIOATOTOBKE 6aKaJ1aBpa, CBAA3b C APpYIr'UMHU JUCHUTIIIMHAMU.

Paznea 1. ludgdepenunanbHoe ucuucjaeHne GyHKuuii 0HOH nepeMeHHoi

Tema 1. Yucnosas nocnenoBarenbHOCTh. [Ipenen 4nciioBOi MOCIEN0BATEIBHOCTH U €T0
coiictBa. @ynkuus. [Tocrpoenue rpaduxos Gynkuuii. [Ipenen Gpynkiun. OCHOBHBIE TEOPEMBI O

8



npeznenax ¢pyHkuuu. [lepBoiit 1 BTOpoii 3aMedatenbHble npezensl. CpaBHeHHEe OECKOHEYHO MalbIX U
0EeCKOHEUHO OOJIbIINX BETMYMH. DKBUBAJICHTHbIE OECKOHEUHO MaJIble BEJTMUUHBI.

Tema 2. HenpepbIBHOCTh (PYHKITUI B TOUKE U HA IPOMEXYyTKe, ToukH pa3pbiBa GyHKIIUU, UX
kiaccudukanus. AcCUMOTOTH rpadrka GyHKIIUU, UX KIacCHUpUKAIIHS.

Tema 3. IlpousBognas ¢yHkimuu. I'eomeTpuyeckuii 1 GU3UIECKUN CMBICT MPOU3BOJHOM.
[TpaBuna nuddepenunpoanus U HopMysbl BBIUUCIEHUS NMPOU3BOAHBIX. Tabiuia Mpou3BOAHBIX
OCHOBHBIX 3JIEMEHTApHBIX (PYHKIMH. Berarcienne npon3BOAHBIX QYHKIUH, 3aJaHHBIX Pa3InYHBIM
o0pazoM.

Huddepennnan. IpousBoausie n nuddepeHnuansl BHICIIAX TOpsSaAKoB. [IpubiamkeHHbIE
BBIUUCIICHHSI C TIOMOLIbIO U HEepeHINAIOB.

Tema 4. IlpaBuno Jlonuransa. @Popmyna Teinopa. PackpeiTue HeomnpeneneHHOCTEN
pasnnyHoro tumna. Pa3nokeHune OCHOBHBIX 3JeMeHTapHbIX (yHKkuMi 1o ¢opmyne Teitnopa.
[TpubnmkeHHbIE BRIYUCICHUS C TOMOIIBI0 Gpopmysl Teitnopa.

Tema 5. OcHoBHbIe TeopeMbl U PepeHINaTbHOr0 HCUUCIeHNs. MOHOTOHHOCTh (DYHKIINH,
KCTpeMyMbl HeoOXouMble M JTOCTaTOYHBIE YCJIOBHS MOHOTOHHOCTH, JIOKAJBHOTO JKCTpEMyMa.
UccnenoBanue Beimykiiocty rpaduka Gynkmuu. Touku neperunda rpaduka GyHKIum.

OOmas cxema uccieoBaHusl QYHKIMM M HOcTpoeHus ee rpaduka. CpoiicTBa (QyHKUUH,
HeNpepbIBHBIX Ha oTpe3ke. Hanbombiiee 1 HauMeHblee 3Ha4eHus1 YHKLMU Ha OTpE3Ke.

Pazpnen 2. Iudpepennuaibaoe ucunciaeHne GyHKIMA HECKOJIbKUX MepeMeHHbIX

Tema 1. @yHKIIMN HECKOJIBKUX NEPEMEHHBIX. JIMHUYN U TOBEepXHOCTH ypoBH:. YacTHbIE
npousBoaubie. [Tomnenii quddepernnan. [IponsBoaHbIe CI0KHON QYHKIIUN HECKOJIBKHUX ITEPEMEH-

HbIX. YacTHbIE TPOM3BOAHBIE U MU depeHnabl Beicumx nopsakos. Teopema [Bapua.

Tema 2. [IpousBonnas no HampasieHuto. ['paguent. KacatenbHas k kpuBoil. KacarenpHas
IUIOCKOCTh M HOpMajb K noBepxHocTu. Dopmyna Teiiopa. DkcTpeMyM (QYHKIUU HECKOIBKHX
nepeMeHHbIX. HeoOX0MMble U JOCTaTOUHBIE YCIOBUS SKCTPEMyMa.

Pa3znen 3. UnTerpajibHoe HcUMCIeHHE

Tema 1. IlepBooOpaznas. Teopema CylecTBOBaHHMS HEOIPEACICHHOTO HWHTErpana.
HeonpeneneHHslit nHTErpai U ero cBoiicrsa. Tabmuia MHTErpasioB OT OCHOBHBIX 3JIEMEHTapHBIX
¢yHK1MI. MeTo1 HenocpeICTBEHHOTO UHTETPUPOBAHMS.

Meroasl MHTErpUpPOBaHUA C IIOMOIIBIO 3aMEHbl IIEPEMEHHOHM, IIOJBEIECHHUEM II0J 3HAK
muddepernmana. Meros HHTETPUPOBAHUS IO YaCTSM.

WHTerprupoBaHne palMoOHANbHBIX Jpo0ei, HHTErpupoBaHHE HEKOTOPBIX BUA0B HPPALMOHAIBHBIX U
TPUTOHOMETPUUECKUX (PYHKIIUM.

Tema 2. 3agaun, NpuUBOAAIIME K IOHATHIO ONPEAEIEHHOro MHTerpana. OnpenencHHbIN
WHTErpaJl, €ro CBOMCTBA. YCIOBUS HMHTETPUPYEMOCTH. MHTErpan ¢ nepeMeHHBIM MNpeaeiaoM
unterpupoBanus. Popmyna Heiotona — JleiiOHuma. 3amMeHa nepeMEeHHONW B OIpEIEIIEHHOM
WHTErpae.

[Tpunoxenus onpeneneHHOro HHTErpajga B reOMETPUU U MeXaHUKe (BBIYMCIICHUE TUToLaiei
IUIOCKUX (QUTYp, AJIMHBI KPUBOH, 0OHEMOB.

Tema 3. HecoOcTBeHHBbIE HMHTErpajibl MEPBOrO0 M BTOPOro poja (1Mo OecKOHEYHOMY
MPOMEXKYTKY, OT HEOTPaHUYEHHBIX PYHKIIMNA HA KOHEYHOM IIPOMEKYTKE), UX CBOMCTBA.

Tema 4. 3agaun, npuBoAsIINE K KPaTHBIM UHTETpasiaM. J[BOMHOM U TPOMHOW MHTETpabl, UX
cBoricTBa. IIpaBuia BEIYKMCIIEHNS IBOWHBIX UHTETPAJIOB.

3.4. TemarTuka NpakTUYeCKUX 3aHATHI MO TUCHHUILINHE
«MaTeMaTHYeCKHHA aHAJIU3»



3.4.1. Ounas ¢popma o0yueHust

Ne Tema 3ansaTus

/1

1 Pazgen 1. DiieMeHThI MATEMAaTHYECKOT0 aHAJIN3A.

YucnoBast mnocneaoBareinbHOCTh. [Ipenen dYHCIOBOM MOCIENOBATEIBHOCTH U €0
coiictBa. [IpaBuna mpenenpHoro nepexona. Oyukmus. [penen ¢pynkuun. Teopemsr o
npenenax ¢Gyakuuu. [lepBolil 1 BTOpol 3amedareabHble TPeIebl.

2 CpaBHeHHEe OECKOHEYHO MaJbIX M OECKOHEUHO OONbIIMX BEIUYHMH. DKBHUBAJICHTHbHIC
0ECKOHEUHO MaJIbIe BEJTMYUHBI.

3 PackpeiTre HeonpeaeneHHOCTe!H Pa3INyHOro TUIA

4 HenpepbBHOCTh QYHKITNIT B TOUKE U Ha TpOMeEKyTKe. OAHOCTOpOHHME TIpeAesbl. Touku
paspsiBa pynkuuu. [lpumepsl pemenus 3agau

S) [MpousBonnas Qynkuuu. IlpaBuna nuddepenurpoBanuss U GOPMYNbl BBIUUCICHUS
npou3BoJHBIX. Texuuka auddepeHunpoBanus

6 HuddepenuupoBanue  oOpaTHBIX  (QYHKUWH, (GYHKOWH, 33JaHHBIX  HESBHO,
napaMeTpuuecku, jJorapudmuueckoe nuddepeHippoBanue

7 Huddepenmman. ['eomerpudeckuit  cmbicn  muddepennumana. [IpousBomHbie U
muddepeHMansl  BHICIIMX MOPAAKOB. [IpuOmikeHHbIE BBIYMCICHUS C TOMOIIBIO
G hepeHINATIOB.

8 [IpaBuno Jlonurana. @opmyna Telsopa. PackpbiThe HEONPENEIEHHOCTEN Pa3InYHOTO
Tumna. Pa3inoeHnsi OCHOBHBIX 3JICMEHTAPHBIX QYHKIHH 110 popmyse MakiiopeHa.

9 [TpuOnmkeHHBIE BBIYUCICHUS C TIOMOIIBIO popmyisl Teitopa.

10 | IlonHoe uccrnenoBanue GyHKIUN U noctpoeHue rpadukos. [Ipumepsl

11 | IlonHoe uccienoBanue GyHKIUN U ocTpoeHUe rpadukoB. [Ipumeps! (MIPoI0IKEHIE)
CamoctositenbHas pabota Nel Ha ceMuHape 1o QyHKIMSIM OJHON epeMEHHOM

12 | Pazgen 2. ®PyHKIHMU HECKOJBKHMX NepeMeHHbIX. JIMHHMM M TOBEPXHOCTH YPOBHSI.
YactHble npous3BoHbIe U AuddepeHinal nepBoro nopsaka.

13 | [omuwii muddepenmman. I[IpousBoansie cinoxuol GyHkuuu. [IponsBomHas GyHKINH,
3aJJaHHOIl HesBHO. YacTHble MPOM3BOAHBIE U JU((depeHIanbl BbICIIMX MOPSIKOB.
Teopewma IlIBapua.

14 | IIpousBosaHas no HanpasieHHO. [ paanueHT.

15 | DkcrpemyM (PyHKIIMM HECKOJIBKHX NepeMeHHbIX. HeoOxoqumble U J0CTaTOUHbIE YCIOBUS
JKCTpEMyMa.

16 | CamocrosiTenbHass paGora Ne 2 Ha ceMuHape N0 (YHKOHSIM HECKOJIBKHX
nepeMeHHBIX

17 | Pa3nexn 3. UnTerpajibHOE HCUHNCIIEHUE
[lepBooOpasznas.  HeompeneneHnHblii  WHTETpa)l W €ro  CBOWcTBa.  Merton
HEMOCPEJCTBEHHOI0 HHTETPUPOBAHUSI.

18 | UnTerpupoBanne ¢ TMOMOINBIO 3aMEHBI [EPEMEHHOH, MOJBEJACHUEM TIOJ 3HAK
muddepennmana. Meros HHTErpUPOBAHUSI 10 YaCTIM

19 | UnTerpupoBanue panvoHATBHBIX JIpoOel, WHTErPUPOBAHHE HEKOTOPHIX BHUJIOB
UPPaIMOHATBHBIX (YHKITHI

20 | HTErpripOBaHNE TPUTOHOMETPHUECKUX (DYHKITHIA.

21 | BoluncieHue ompeneNneHHbIX HHTerpajgoB no ¢opmyine Hpiorona-JleliOuuna. 3ameHa
MIEPEMEHHON M WHTETPUPOBAHKE 0 YacTsM B ONPEICIICHHOM HHTETpae.

22 | IlpumokeHHsI OMPENENICHHOT0 WHTErpajia B TEOMETPUU W MEXaHHWKe (BBIYHCICHUE

TUIOIAJIeH TIOCKUX (UTYp, JUTMHBI KPUBO).
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23 | IlpunoxeHusi OMNpPEACIICHHOTO0 HWHTETpajla B TEOMETPUM M MEXaHWUKE (BBIYHCIICHHE
00BEMOB, IIJIONIACH MOBEPXHOCTH).

24 | HecoOCTBEHHBIC HHTETPAJIBI IIEPBOTO U BTOPOT'O POJIA, UX BHIYHCIICHHUE.

25 | 3ajauu, MPUBOIAIIME K KpaTHBIM HHTErpajaM. BpIuMcleHHe ABOMHBIX HHTErPAIOB
CBEJICHUEM K TIOBTOPHBIM. 3aJlaui Ha U3MEHEHHE MOPSIKAa HHTETPUPOBAHUS B JBOWHOM
WHTErpaje

26 | 'eomerpuueckue W (u3HUECKUE TPWIOKEHUS KPATHBIX HMHTETPAJOB, IMPHUMEPHI
BBIYHCIICHUS.

27 | KoHTpoJIbHOE TECTUPOBAHUE IO KYPCY.

4, Y4eOHo-MeTOAUYecKOe U HH(pOpPMALIMOHHOE 00eceyeHue

4.1. HopmaTuBHbie 10kyMeHTHI 1 'OCThbI

OI'OC 23.03.03 «DkcrmyaTanys TpPAaHCIOPTHO — TEXHOJOTHUYECKHUX MAIIUH U KOMILJIEKCOB)
(ypoBeHb OakanaBpuata). Y TBepka€H npukazoM MunoOpHayku Poccun ot 07.08.2020 Ne 916.
AkaneMudeckuil y4eOHbBIN TMUlaH 1o HampaBieHuto mnoAroToBku: 23.03.03 «Dkcmnyaranus
TPAHCIIOPTHO — TEXHOJOTHYCCKUX MAIIUH W KOMIuiekcoB» I[Ipoduns: ABToMoOMIM U
TPAHCIIOPTHO-JIOTUCTUYECKHE cucTeMbl. @opMbl 00yueHust — ouHasi. 2026.

Marpuiia COOTBETCTBUNM KOMIETEHIIMHI 110 HanpaBiieHuto moaAroToBku 23.03.03 «DkcruryaTanus
TPAHCIIOPTHO — TEXHOJOTMYECKMX MalIMH M KoMmIuiekcoB» OOpa3oBaTelibHas MpOrpaMma:
VHXVMHUPUHT ¥ SKCIUTYaTaIHs TPAHCIIOPTHBIX cucteM. ®opmbl 00ydeHus : ouHasi, 3aounast. 2026.
Vka3 Ilpesugenta Poccuiickoit ®enepauuu ot 01.12.2016 Ne 642 «Crpaterun Hay4dHO-
TEeXHOJIOrM4eckoro passurtusa Poccuiickoit denepanum».

[Tpuka3 MunuctepctBa oOpa3oBanus u Hayku Poccuiickoit @enepanuu ot 23.08.2017 Ne 816
«O6  yrBepxkacaum  [lopsimka  MpUMEHEHWS  OPTaHHM3AIUSMHU,  OCYIIECTBIISTFOIIMMH
00pa30BaTeNbHYIO ACSITENLHOCTD, SJIEKTPOHHOTO 00YUYeHHSI, TUCTAHIIMOHHBIX 00pa30BaTeNbHbIX
TEXHOJIOTHIl NP peanu3alui 00pa3oBaTeIbHbIX IPOTPAMM).

4.2.  OcHoBHas JuTepaTypa

®uxteHronsl] .M. OCHOBBI MATEMaTHYECKOTO aHAIN3a: YUeOHUK /I BY30B, 15-€ u3j., crep.
CII0, Jlans. 2023. Yacts 1. 444 c.

@uxTtenronsl .M. OcHOBBI MaTEMaTHYECKOT0 aHaJM3a: Y4eOHMK JUIs By30B, 14-¢ u3n., crep.
CII0, Jlans. 2023. Yacts 2. 464 c.

Kynpssues JI.J. Kparkuii kypc maremarnyeckoro ananmusa. T.1. JluddepennmanbHoe u
UHTErpalbHOE HCYHUCIeHUs (QyHKUMHA OfHON mnepeMeHHOM. Psnpl: YueOHUK [DIeKTpOHHBIM
pecypc]: yueb. - DnekTpoH. naH. - Mocka: ®usmarnut, 2015. - 444 c. [Pexxum goctyma: URL:
https://e.lanbook.com/book/71994 - 3aru. ¢ skpana.]

4.3. JlonoJIHUTe/ILHAS JIUTEepaTypa

[MTuckynos H. C. [IuddepenHumansHoe W HHTErpalbHOE HCUYUCICHMS JUIsI BTY30B. B 2-x
tomax. M.: MuTerpan - Ipecc, 2009 — 416, 544 c. 180 3k3.

3yokoB B.I'., JIsxoBckuii B.A., MapteiHenko A.M., Munocue B.b., Ilymkaps E.A. Kypc
MaTEeMaTHKH JJI TEXHUYECKUX BBICIINX y4eOHbIX 3aBefeHuid. Yactu 1-4. M.: MI'TI1Y, 2012. 400
JK3.

Kpatkwuii kypc BbIcIIei MaTeMaTHKH [ DIEKTPOHHBIN pecypc|: yueb. - DIeKTpoH. AaH. - Mocksa:
HamkoB u K, 2017. - 510 c. [Pexxum moctyna: URL: https://e.lanbook.com/book/93522. - 3ari. ¢
JKpaHa. |
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4. Bbyrpos f.C., Hukonbsckuii C.M. Bricmas maremaTrka: y4eOHUK Ui By30B B 3-X Tomax. M.:
Hpoda, 2009.

5. HuterpanpHoe ucuucieHHe (QYHKIUN OJHOW M HECKOJBKUX IEPEeMEHHBIX. TeopHs TMOJs:
METOMYECKHE YKa3aHUs U BApUaHThI pacueTHO-Tpaduueckux padbot // bonynos M. A., bopoauna
C.1., [lokazees B.B., Teym b.JI., Tkauenko O.1.. M.: MI'TY «MAMM», 2009.

6. Marematnueckuii ananus. Teopust npenenoB u auddepeHuanbHOE UCYUCICHUE: OCHOBHBIE
MOJIOKECHUS TEOPHH, METOAMYECKHE YKa3aHUs W BapHUaHTHI pacueTHo-rpaduueckux padbot //
bonynos M. A., boponuna C.U., KoporkoBa H.H., Tkauenko O.1. M.: MI'TY «MAMM», 2009.

4.4, DiekTpoHHBbIe 00pa3oBaTe/ibHbIe PeCYpPChI
[TpoBenenue 3aHATUI U aTTECTAIM BO3MOXKHO B IMCTAHIIMOHHOM (popMaTe ¢ MpUMEHEHNEM
CHCTEMBI AUCTAaHIIMOHHOTO 00yuenust yausepcutera (CJO-LMS) Ha ocHOBe pa3zpaboTaHHBIX
Kaden-

poil «MareMmaruka» SJEKTPOHHBIX oOOpa3zoBarenbHbIX pecypcoB (DOP) mo Bcem pazgenam
POTPAMMBI:.

DJIeMEHTHI MATEMATUYECKOTO https://online.mospolytech.ru/local/crw/course.php?id=313
aHaJIn3a

HHTerpanbHOE UCUNCICHHE https://online.mospolytech.ru/local/crw/course.php?id=3781
(GyHKIMH OJTHON IEpEeMEHHOM
JuddepeHnnaabHoe https://online.mospolytech.ru/local/crw/course.php?id=3362

ucYuciIeHne QyHKIuH

HCCKOJIbKUX IICPECMCHHBIX
JIOTIOJTHUTEIBHBIC TJIABBI https://online.mospolytech.ru/course/view.php?id=3592
MaTEMAaTHYCCKOIo aHajimu3a

Pa3paboranusie DOP BKIIIOYaIOT TPEHUPOBOYHBIE U UTOTOBBIE TECTHI.
[Topsimok mpoBeneHuss pabOT B AMCTAHIIMOHHOM (opMare yCTaHaBIMBACTCS OTACIbHBIMU
pacrnopsHDKeHUSMHU ITPOPEKTOpa Mo yueOHOU padoTe W/Uiu LIEHTPOM Y4eOHO-METOINYEeCKOi paboThl.

Ka)KI[LIﬁ CTYACHT 066cnequ HHAWBUAYAJIBHBIM HCOTPAHUYCHHBIM JOCTYIIOM K 3JI€KTp0HHOI>'I

OHMOIMOTEKE MOCKOBCKOT'O MOIUTEXA

https://online.mospolytech.ru/course/view.php?id=7621&section=1 .

HNHTepHeT-pecypchl  BKIIOUYAIOT y4EOHO-METOJUYECKUE MaTepuaabl B  IJICKTPOHHOM  BUJIE,

MMPEACTAaBJICHHLIC Ha caunTe mospolytech.ru B pa3aciic: ((HeHTp MaTeMaTUu4YCCKOIro O6p330BaHI/I}I»

(http://mospolytech.ru/index.php?id=4486,

http://mospolytech.ru/index.php?id=5822);

[Tone3nble yueOHO-METOAMYECKHE U MTHPOPMAIIMOHHBIE MaTepHallbl IPEICTAaBIEHb] HA CalTax:
http://exponenta.ru, http://eqworld.ipmnet.ru/ru/info/mathwebs.htm.

[lepedensr pecypcoB MHPOPMAIMOHHO-TEICKOMMYHHUKAITMOHHON ceTu «HTEepHET» AJiT OCBOEHUS

JMCIUILIMHEL: wWww.matematikalegko.ru>studentu, www.i-exam.ru.

4.5. JInueH3u0HHOe ¥ CBOOOIHO pacnpocTpaHsieMoe NMPorpaMMHoOe
odecreyeHue
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HaumenoBanne | Paspaboruumk [10 HocTynHocTb Ccbuika Ha Equnelii peectp
(mpaBooGnanatens | (JIMIEH3UOHHOE, POCCUICKHX IIPOrpamMm JJIs
) cBO0OOTHO OBM u B/l (ipn Hamuuun)
pacnpocTpaHsieMoe
)
Astra Linux [ OOO JInnen3znoHHoe https://reestr.digital.gov.ru/ree
Common Edition | "PYCBUTEX- str/305783/?sphrase_id=9540
ACTPA" 36
MoiiO¢uc OO0 "HOBBIE JIuuieH3noHHOE https://reestr.digital.gov.ru/ree
OBJIAYHBIE str/301558/?sphrase _id=9433
TEXHOJIOT " 75

4.6. CoBpemeHHbIe Mpo(deccHoOHANIbHBIE 0a3bl JaHHBIX U HH(POPMALMOHHbIE
CIIPaBOYHbIE CHCTEMBI

Ilepeuenn pecypcoB ceTu UHTepHET, JOCTYNHBIX JAJIsl OCBOCHHS TMCIUIIIUHBI:

HanmenoBanue Ccbuika Ha pecypce JocTynmHocTb

NudopmanuoHHO-cipaBoOYHbIE CHCTEMbI

JocTtynHa B cetn
WuTepuer 6e3
OTpaHUYECHUN

https://stackoverflow.co

Stack Overflow
m/

Nudopmannonnsie pecypcesl Cetu

Koncybrantllioc http:// www.consultant.ru | ToctymHo

ITopran ®enepanbHbIX
roCyJapCTBEHHbIX
00pa3oBaTeNIbHbIX CTAaHAAPTOB
BBICLIET0 00pa30BaHUS

http://www.fgosvo.ru. HoctymHO

JIeKTPOHHO-0MOINOTEYHbIE CHCTEMbI

Jlaub https://e.lanbook.com/ JlocTymHa B ceTH
Wntepner 6e3
OTpaHUYCHUHN

IPR Books https://www.iprbookshop | JoctynHa B cetn
ru/ Nurepuer 6e3
OTpaHUYCHUHN

IMpodeccnonanbubie 0a3bl JAHHBIX



https://reestr.digital.gov.ru/reestr/305783/?sphrase_id=954036
https://reestr.digital.gov.ru/reestr/305783/?sphrase_id=954036
https://reestr.digital.gov.ru/reestr/305783/?sphrase_id=954036
https://reestr.digital.gov.ru/reestr/301558/?sphrase_id=943375
https://reestr.digital.gov.ru/reestr/301558/?sphrase_id=943375
https://reestr.digital.gov.ru/reestr/301558/?sphrase_id=943375
http://www.consultant.ru/

baza nanHbIx HaydHOU http://www.elibrary.ru HoctymHo
3JICKTPOHHOU OMOIMOTEKH
(eLIBRARY.RU)

Web of Science Core Collection — | http://webofscience.com [ JoctymHo
noJIrTeMaThu4eckas peepaTuBHO-
oubnuorpaduueckas u
HaYKOMCTpHUUCCKaA
(bubmmomeTpuyeckasi) 6aza JaHHBIX

5. MarepuajbHO-TEXHUYECKOE O0ecneYeHue 1 CIUTITHHbI

MarepuanbHO — TeXHHUYecKast 0a3a yHHBEpcHUTeTa 00ECIeYrBaeT MpPOBEIEHUE BCEX BUIOB
3aHATHH, IPEAYCMOTPEHHBIX YYEOHBIM IIJIAHOM, U COOTBETCTBYET JIEHCTBYIOUIMM CaHUTApPHBIM U
IIPOTUBONOXAPHBIM MPAaBUIIaM U HOPMaM.

Kadenpa «Maremaruka» He pacnosiaraeT coOCTBEHHBIM ayIUTOPHBIM (DOHJIOM U UCTIOIb3yeT
y4eOHBIE ayTUTOpUH U3 001ero (GPOHa YHUBEPCHUTETA.

[Ipu HeoOXxoaMMOCTHM Ui IpPOBEACHUS HHTEPAKTHBHBIX IMPAKTHUYECKUX  3aHATUH
UCIIOJIb3YIOTCSI KOMIIBIOTEPHBIE KJIACChl YHUBEPCUTETA.

6. MeToanueckne peKOMEeHIANMH

6.1. MeToauyeckue peKOMEHIANMH JJIsl MPenoaaBaTeJisi
10 OPraHu3anuu o0yYeHust

[Ipexxne Bcero, cienyer oOpaTUTh BHHUMAaHHE CTYIEHTOB Ha TO, YTO MPAKTHYECKH BECh
M3y4aeMbIil IMU MaTepuall He TpeOyeT KaKoW-Tu00 CrielnaibHOM (JIOMOJHUTENBHOMN) MTOJTOTOBKH U
BIIOJIHE MOXKET OBbITh YCIEIIHO M3Y4Y€H, €CJIM CTYACHTHI OyAYyT MOCELaTh 3aHATHS, CBOEBPEMEHHO
BBHITIOJHATH JIOMAIlHAE 3aJaHHUs W TIOJb30BaThCSA (NP HEOOXOJMMOCTH) CHCTEMOH IUIAHOBBIX
KOHCYJIbTAIIMI B TEUEHUE KAXKJOTO cemecTpa. Bomeamue B Kypc MaTaHain3a pa3/eiibl SBISIOTCS
KJIACCUYECKUMH, B TO € BpPEMsI OHU TMPAKTHYECKH OPUEHTHUPOBAHBI, TaK KaK MMEIOT HIUPOKOE
pacnpocTpaHEHUe JJisl pPelIeHUsl pa3HOTo poja 3aJad BHYTPU CaMOW MaTEMaTHUKH W MPUKIIAIHBIX
3aja4. X ocBoeHre MOMOKET CTyJIeHTaM JIOTUYECKH BEPHO, apTyMEHTHPOBAHO U SICHO CTPOWTH
YCTHYIO M MHMCBMEHHYIO peub, YCIEIIHO MPUMEHSATh HAKOIUJICHHbIE 3HAaHUS B MPOQECCHOHATHHON
JeSATeTLHOCTH.

HeoOxomuMo ¢ camMoro Havanma 3aHSITHH pPEKOMEHJOBAaTh CTYIACHTaM OCHOBHYI U
JIOTIOJTHUTEIIFHYIO JIUTEPATypy, @ B KOHIIE CeMeCcTpa JIaTh CIHCOK BOIPOCOB I TMOJTOTOBKH K
DK3aMEHY.

Ha nmepBom 3aHSTHY MO TUCIUTIIIMHE CJIETYET 005S3aTeIbHO TPOUH(POPMUPOBATH CTYIEHTOB
0 BHJIe U opMax TEKYIIeH U TPOMEKYTOUHOM aTTECTAIIMI 110 TUCIUIUINHE, CPOKAX UX
MIPOBE/ICHMUS, YCIOBUSX JIOMYCKa K MPOMEKYTOYHOM aTTeCTallUuU, TPUMEHSIEMBIX BHUAAX
MIPOMEKYTOUHOT'O KOHTPOJIS.

N3noxenne TEOPETHYECKOTO MaTepuaia JOJDKHO COMPOBOXKIATHCS WLTIOCTPATUBHBIMU
npuMepamMu, TIIATEIbHO OTOOpPaHHBIMU MPETNOAaBaTeNeM TaK, YTOObl TEXHUYECKHE TPYIHOCTH U
BBIKJIAJIKM TIPU PEUIEHWH 3aJa4d HE OTBJICKAJIM OT TJABHOTO: OCMBICICHUS HJIEU H CYTH
NpUMEHsIeMbIX MeTOoJ0B. CremyeT Bcerja YyKa3blBaTh NPUMEPHl MPAKTUYECKOTO MPUMEHEHUs
PAaCCMOTPEHHBIX Ha 3aHATUSX YPaBHEHHUH U (OPMYII.

[IpakTudeckue 3aHATHS JOJDKHBI OBITh OPTaHW30BaHBI MpPEMoAaBaTeNieM TakuM o0pa3oM,
9TOOBI ~ OCTaBaJOCh BpEeMS Ha TEPUOJUYECKOE BBIMIOJIHEHHE CTyJIEHTaMH HEOOJBIION
CaMOCTOSITENILHOM paObOThI B ayAUTOPUH IS IPOBEPKU YCBOCHUS U3JI0KEHHOTO MaTepHana.
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[IpenogaBaTens, BeAYIIUMI NPAKTUYSCKUE 3aHSATHUS, JOJDKEH COIIACOBBIBATH Y4eOHO-
TEMaTUYECKHH TUIaH 3aHATHH C JISKTOPOM, UCIIOJIb30BaTh €ANHYIO CHCTEMY 0003HAYCHHH.

[IpenogaBatento cienyer 100UBAThCS CUCTEMATHYECKON HETIPEPHIBHOM PabOTHI CTYJCHTOB B
TE€YEHHE CEMEeCTpa, HeOOXOAMMO BBISBIISATH CUIILHBIX CTYJICHTOB U IIPUBJIEKATh UX K HAY4YHOU padore,
K Y4aCTHIO B Pa3HOIO pOJia OJIMMIIMANAX U KOHKYpCax.

CTyaeHT H0KEeH OLYIIATh 3aMHTEPECOBAHHOCTD MPENOJABaTeNsl B JOCTHKEHUU KOHEYHOT O
pe3yibTaTta: B MpuoOpPETeHUH 00y4JaIONTUMUCS MPOYHBIX 3HAHUH, YMEHHIA U BIIAJICHUS HAKOILJICHHON
uH(popMalyen s peneHus 3a1a4d B IpohecCHOHATbHON AeSITENbHOCTH.

6.1.1. Oo6pa3oBaTe/ibHbIE TEXHOJIOTHH

ITpoBenenue 3aHATUI U aTTECTAlMi BO3MOYKHO B IMCTAHLIMOHHOM (popMaTe ¢ MpUMEHEHUEM
CHCTEMBI AUCTAaHIIMOHHOTO 00yuenust yauBepcutera (CJO-LMS) Ha ocHOBe pa3paboTaHHBIX

kadenpoii «MaremaTuka» SIEKTPOHHBIX 0oOpa3oBaTenbHbIX pecypcoB (DOP) mo Bcem paszmenam
porpamMmsl (M. 11. 4.4).

[Topsimok mpoBeneHUsT PadOT B AMCTAHIIMOHHOM (hOpMare YyCTaHABIMBACTCS OTACIHHBIMU
pacIopsKCHUSIMU TIPOPEKTOPA MO YUeOHOI paboTe W/WiM IIEHTPOM Y4eOHO-METOAMYECKON paOOTHI.

6.2. MeToauuyecKkue YKa3aHHUs IJisl 00YyUAIOIIHXCS M0 0CBOEHUIO
AACHHIIHHBI

Paznen 1: nuddepenunanbHoe ucuucjaenne PyHKumMii 0HOH NepeMeHHO

[Tpu n3yuenun auddepeHnnaaTbHOro UCUYUCIeHNs (PyHKIUNA OAHON MEepeMeHHOI oOparute
BHUMaHUE Ha MOHATHE TIpeena GYHKIUU B TOYKE U METOJIbI €ro BeUUCIeHU. [Ipenen — oqHo U3
OCHOBHBIX MOHATHM MaTeMaTH4ecKoro aHaiuza. [Ipu BbeIUMCIIEHHMH TpenenoB (QYHKIUU HAO,

IPEXKIE BCEro, BBIACHUTH XapaKTep HEONPEAEIEHHOCTU 0 o . Utobsl
OBJIAJIETh TEXHUKOM pEIIEHUs 3a7ad Ha BBIYMCICHUE INPEAEIIOB, HAJ0 3HATh JIBa 3aMeyaTesIbHBIX
npejena, Tabinily SKBUBAJIEHTHBIX OSCKOHEUHO MallblX, MpaBuiio JlonuTans, pa3audHble TPUEMbI
PaCKpBITUSL HEOIPEEIEHHOCTEH B 3aBUCUMOCTHU OT BHUJa (PYHKIIUHU M PEIIUTh 10CTaTOYHO OOJbIIOE
KOJIMYECTBO 3a/1a4.

IIpy wm3yueHuM TeM, MOCBSIIEHHBIX MPOU3BOAHOM U auddepeHunany QyHKIUM, HaAIO
OCMBICJIUTh UX T€OMETPUYECKHI CMBICI, TOHUMATh pa3IMuue MeXIy HUMHU (auddepeHuuan - 3To
[JIaBHas JIMHEWHas 4YacThb npupamieHus ¢yHkiuu). TBepao 3HaTh (Kak TaOIMIly YMHOXKEHUS)
dopmynbl  auddepeHIUpPOBaHUS ~ OCHOBHBIX  3J€MEHTapHbIX  (QYHKIMH M mpaBuia
muddepeHMpoBaHus (Bce, KOHEYHO, HO OCOOEHHO NpaBwiIo AU(P(EepeHIUPOBAHUS CIOKHOU
byHKIUN).

OOpaTuTe BHUMaHHME TakXke Ha 0COOCHHOCTH nuddepeHIpoBaHus PYHKINM, 3aJaHHbIX B
HEsIBHOHM (opMe, mapaMeTpHUUeCcKH, Ha IIPUEM JorapupMUUecKoro JudepeHupoBaHus.

CrnenyeT 4eTKO 3HaTh U YMETh IPUMEHSAThH AITOPUTM HCCe0BaHus QYHKIUN U TOCTPOSHUS
rpaduKoB: OIpeJesieHHe TOuYeK pas3pblBa (M MX KIacCU(UKALUIO), aCHUMITOT rpaduka
(BepTHKAIBHOM, HAKJIOHHOW, TOPU3OHTAIBLHON), HEOOXOJWMBIE U JOCTaTOYHBIE YCJIOBUS
MOHOTOHHOCTH ()YHKIIMH, CYIIECTBOBAHUS JIOKAJIBHOIO SKCTPEMYMa, IPOMEXKYTKOB BBIITYKIOCTH U
BOTHYTOCTH (YHKIIMH U TOUYEK Iepernoa.

Pa3zpnen 2: nudpdepeHunanbHoe HCHUCTEHHE PYHKIMI HECKOJIbKHUX IepeMEHHbIX

[Ipu u3ydeHnn JaHHOTO pa3jiena oOpaTUTe BHUMaHUE Ha TO, YTO (DYHKIIMS IBYX EPEMEHHBIX
MMEEeT HaIJISIIHbII TreOMETPUUECKHI CMBICI — 3TO MOBEPXHOCTh B TPEXMEPHOM IIPOCTPAHCTBE
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Hano ocMbICIUTh TOHSATHS YACTHBIX NPOM3BOIHBIX M monHOro auddepenunana u
O0COOEHHOCTh HX BBIYMCICHMS, OBJIAJETh TEXHUKOW BBIYMCIEHUS IPOU3BOAHBIX OT CIIOKHOU
(GYHKINU HECKONbKUX INepeMeHHBIX. Criemyer oOpaTuTh BHUMaHHWE HA TO, YTO JUid (DYHKIHH

Z=I\X o
( » Y ) CMEIIIaHHBIC YaCTHBIC MPOU3BOJHBIC BTOPOTO TOPSIKA PaBHBI MeEXIy CcoOOii:

0%z B 0%z

Oxdy  Qyox (Teopema IlIBapiia), To ecth MOpsAAOK AU HEepEeHITMPOBAHUS HE UMEET 3HAUCHUS.
Jlnst GYHKIMH HECKOJIBKHX TEPEMEHHBIX CKOPOCTh M3MEHEHUS (YHKIIMU B MPOU3BOJIHHOM
HANPaBIICHUU XapaKTePU3yeTCcs TMPOU3BOJHONW [0 HAMpaBIICHWIO, a HaWOOJbIIas CKOPOCTh
u3MeHeHHs (YHKIUY Oy/IeT B HAIIPAaBJICHHH BEKTOpA IPaMCHTA.
Cnemyer oOpaTuTh B 3TOW TeMe BHHMAaHHE HAa HEOOXOAMMOE M JIOCTATOYHOE YCIOBHS
CYIIECTBOBAHHS IKCTpeMyMa (PYHKIIUU HECKOJIBKHX TIEPEMECHHBIX.

Pa3znes 3: uHTErpasibHOE HCYUCTIEHUE

B uHTErpanbHOM NCYMCIIEHUH pelaeTcs 3a1a4a, 00paTHON TOM, KOTOpasi paccMaTprBaiach B

Qg pepeHImaIbHOM HCYMCICHUU: HEOOXOAMMO HAWTH IS JaHHOW (DyHKIUH J(x) TaKyIo
(GyHKLUIO, POU3BOAHAs OT KOTOpOM Oblna Obl paBHA 3ajaHHOW. MHTerpupoBanue QyHKIMA —
JIOCTaTOYHO CJIOKHBIM pa3fesl MaTeMaTHKH, OBJAJAETh KOTOPHIM MOXHO TOJIBKO, €CIU CTYAEHT
«BO3BMET» JAOCTATOYHO OOJIBIIOE KOJINYECTBO HHTETPAJIOB PA3HOI0O THIIA.

Hano tBepmo 3HaTh TaOIUIly MHTETPAIOB OT OCHOBHBIX JIEMEHTAPHBIX (PYHKIIUI, OCHOBHBIC
METO/Abl MHTErpUpOBaHUs (3aMEHa IMEPEeMEHHOM, mojBeneHue Moa 3HaK auddepennuana,
MHTETPUPOBAHUE IO YACTSAM, MPUEMbI BBIYMCIEHUS HHTETPAIOB OT pPalMOHAIBHBIX ApoOei, OT
pPa3HOIo THIAa TPUTOHOMETPUYECKUX (PYHKIMI).

Hango ocMbIcnuTh €OUMHCTBO MOJAXOJAa K IIOCTPOEHHUIO OINpPEACNIEHHBIX, KpaTHBIX,
KPUBOJINHENHBIX, [IOBEPXHOCTHBIX MHTErPAJIIOB — IIOCTPOEHUE HEKOTOPON MHTETPAIbHON CyMMBI U
IIPEACIIbHBIN IEPEXO.

3HaTh TEOMETPUYECKUH CMBICI M OCHOBHYIO (DOPMYITY BBIYMCICHUS OIPEEIEHHBIX
uHTerpanoB — Gopmyny Heiorona — JleiiOHuma, reomerpudeckue W (U3NYECKHE MPUIOKCHUS
OTIpeIeIEHHBIX ¥ KPaTHBIX HHTETPAJIOB, YMETh HAXOIUTh IIOLIAb IJIOCKOH (GUTypHI, ATUHY KPUBOM,
00BEM U IJIOLIAAb TOBEPXHOCTH TEJ BPAIICHHUS.

7. DOHJ OlLIEHOYHBIX CPEJICTB

7.1. MeToabl KOHTPOJISI U OLIEHUBAHUS Pe3y/JIbTATOB 00y4eHUs!

I[J'ISI KOHTPOJIA YCHEBACMOCTH H Ka4Y€CTBa OCBOCHHUA JUCHUIIIMHBI HaCTOSIHICI\/'I nporpaMMoﬁ
npeaAyCMOTPCHBI CIICAYIOIINUEC BUIbI KOHTPOJIA:

- KOHTPOJIb TEKYIIEH yCcIeBaeMOCTH (TEKYLIH KOHTPOJIb);

- TPOMEXYTOYHas arTtecTaius (3K3aMeH).
HaumenoBanue
Bun xonTposs
KOHTPOJIA Kpartkas xapakTepucTuka KOHTPOJIs
Ne n/nt pE3yJIBTaTOB
pe3ynbTaTOB pe3yIbTaTOB O0YUEHHS
oOyueHus
00yJeHus
OO6yyaromuiics B TE€UEHUE cemMecrtpa
PacueTHo- CaMOCTOSITENIbHO BBITIONHSAET Psl pacyeTHO-
1 rpadudeckas Texymmit rpadudeckux padboT mo Teme paszaena. llpwm
pabota MPOBEPKE MPENOIaBATENb OLEHUBAET Kau€CTBO
o opMIIeHHSI, TPABIIILHOCTh PACUETOB.
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KoHntposbHas
pabora

Texymmit

Pemenue KOHTPOJIbHOU paboThI
OCYIIECTBIIICTCS HAa  IOCICTHEM  3aHITUH
u3yqaemoro pasaena. KonrpompHast pabora
BBINOJIHSACTCSI  WHAWBUAYAJIBHO KaX/IbIM
cryaentoM. llpu mpoBepke mpemnojaBareib
OLICHUBACT TPABHJIBHOCTH  MPOM3BEICHHBIX
pacyeTos.

Tect

Tekymmit

TectupoBanue mPOBOAUTCS HA IOCICIHEM
3aHATUM H3ydaeMOM TeMmbl. TecTtupoBaHue
OCYIIECTBIISICTCS,  JUOO  TpU  TOMOLIH
KOMIIbIOTEPHOM CUCTEMBI TECTUPOBAHHUS, THOO C
MCIIOJIb30BAaHUEM BBIJAHHBIX TECT-3aJlaHUN Ha
OyMaxHOM HocuTese. B pamkax tecTupoBaHus
IPOBEPSIETCS 3HAHUE TEOPETUUECKOI Oa3bl.

DK3aMeH

[IpomexxyTouHbIN

[IpomexyTouHass arrecTamusi OOyJarOMIMXCS B
dopme dK3aMeHa MPOBOIUTCS IO PE3yIbTaTam
BBIIIOJIHEHHUSI BCEX BHUIOB YUYeOHOH paboTHI,
NPEIYCMOTPEHHBIX YYeOHBIM TJIAHOM 10 JIaHHOU
JUCHHUITIINHE, npu 3TOM YUUTBIBAIOTCSA
PE3YyIbTAaThl TCKYIIEIO KOHTPOJIA YCIICBACMOCTH
B TeueHue cemectpa. OIlleHKa CTeNeHU
JOCTHDKEHUSI  OOyYaroIUMUCS — TUIAHUPYEMBIX
pe3ynbTaToB  OOyYEeHHS 10  JHUCIMIUIAHE
MMPOBOAUTCH IMPEIIoAaBaTcjieM, BEAYIIIUM 3aHATHA
M0 JUCHHUIUIMHE METOJIOM 3KCIIEPTHOM OICHKH.
[To wuroramMm NPOMEKYTOUHOW AaTTECTAIUH TI0
JUCHUIIJIMHE BBICTABJIACTCA OLICHKA «OTIMYHO)),

«XOpOo1o»,

«KYHAOBJICTBOPHUTCIIBLHO» nim
«HCYOOBJICTBOPHUTCIIBHO.

7.2. kana u KpUTEPUH OLEHUBAHUSA Pe3yJIbTATOB 00y4eHHS

ITokazaTeneM OIlleHMBaHUS KOMIETEHLMH Ha Pa3JINYHBIX JTallaX HX (I)OpMI/IPOBaHI/ISI SABJIACTCA
JOCTHXXCHHC O6y‘IaIOH_[I/IMI/ICH IJIAaHUPYEMBIX PE3YyJIbTAaTOB O6y‘leHI/I${ IO JTUCIHHITIIMHE (MOI[y.]'IIO).

Kpurepun onenuBanus

IHoka3zarenn
HeynoBi1eTBOPUTEJIBLHO | YI0BJIETBOPUTEILHO Xopomo Otianyno
3HATh: OO6yuatronuiics OO6yuatrouuiics OOyuatomumii | OOyuaromu
JEMOHCTPHUPYET MOJHOE | JEMOHCTPUPYET csl st
TEOPETHUYECKHE
OTCYTCTBHUE WJIH HETIOJTHOE JICMOHCTPHUPY | JIEMOHCTPH
OCHOBbI HEJIOCTATOYHOE COOTBETCTBHE €T YaCTMYHOE | PYET
MaTeMaTH4eCcKO -
COOTBETCTBUE CIIEYIONINX 3HAHUI: | COOTBETCTBH | MOJHOE
'O aHaJIn3a. CIIeTYIOIHX 3HAHUIL: e COOTBETCTB
TEOPETHYECKHE creyiommx | e
TEOPETHYECKHE OCHOBBI | OCHOBBI SHAHMIL: S
MaTeMaTH4eCcKOro MaTeMaTH4eCKOro X 3HAHMI:
aHamM3a. aHaJM3a. TEOPETHUYECK
ue TeopeTHyecC
MaTeMaTu4ec | KUe OCHOBBI
KOTO MaTeMaTuy
aHam3a.
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Jomyckatore | eckoro
s aHam3a.
HE3HAYHTEIb
HpIe ommmoKH, | CBOOOIHO
HetouHocty, | OUCPUPYCT
3aTpy/IHeHus npuoOpeTeH
rpH HBIMHU
aHanutHueck | SHAHHAMH.
ux
OTepanusXx.
yMeTh. OOyuarommiics He ymeeT | OOydarommiics Ob6yuaromuii | OOy4aronu
WIH B HEIOCTATOYHOMN JIEMOHCTPHUPYET cst st
PCLIATh 3aIAYM | creneny ymeer: HETIOJTHOE JIEMOHCTPHUPY | AEMOHCTPH
A COOTBETCTBUE €T YaCTUYHOE | pyeT
MCIOIb3Y5 pCLIaTh 3271341 1 CJelyIOIMX YMEHUHA: | COOTBETCTBM | HOJIHOE
OCHOBHBIC YIPAKHCHHS HCTIONIB3YS e COOTBETCTR
METO/IbI, OCHOBHBIC METO/IHI, peliaTth 3a1a4u u CleIyIOMuX | He
W3yUYCHHBIC B W3yUYEHHBIE B Kypce yIPaKHEHHS yMeHHit: CIteIyromH
Kypce MaTeMaTHYECKOTO UCTIOJIb3Ysl OCHOBHBIC X YMEHHIL:
MaTEeMaTHYECKO | aHaJIH3a. METO/Ibl, U3YYCHHBIC B | peIIaTh
rO aHaJIn3a Kypce 3aJauu U pemarb
MaTeMaTHYECKOTO yIPOKHEHUs | 33]a4d U
aHaJIn3a. UCTIOJNB3YS YIIPaXKHCHH
Honyckarores OCHOBHBIE s
3HAYUTEIIbHBIC METO/IbI, UCTIONB3YS
OLIMOKH, TIPOSIBJIICTCSI | M3Y4YCHHBIC B | OCHOBHBIC
HEJ0CTaTOYHOCTh Kypce METO/IBI,
YMEHHIA, TIO PSIY MaTeMaTH4yeC | M3YYCHHBIC
MOKa3aTeeH, KOTO B Kypce
o0yJaroImuncs aHau3a. MaTeMaTH4
HCIIBITHIBACT YMmenus €CKOTO
3HAYUTEIIbHBIE OCBOCHBI, HO | aHaJW3a.
3aTpyAHEHUS MIPH nomyckatores | CBOOOIHO
OTIepUPOBAHUU HE3HAYUTeNb | ONEepUpyer
YMEHUSAMH IIPU UX Hbl€ OIINOKHU, | MPUOOPETEH
MIePEHOCE HAa HOBBIC HETOYHOCTH, | HBIMHU
CUTYaIUH. 3aTPy/JHEHUS | YMEHUSIMH,
npu MPUMEHSIET
AQHAIUTUYECK | UX B
ux CUTYaITUIX
oreparusx, TIOBBIIIICHH
nepeHoce on
yYMEHUH Ha CII0’KHOCTH.
HOBBIC,
HECTaH/IapTH
ble
CUTYaIlUH.
BJIA/IETh: OO6yyaromumiics He | OOyuaromuiics B Obyuaromuii | O0yvaromm
BJIAJICET AN B | HETOCTATOYHOU CsI YaCTUYHO | HcA B
HaBbIKaMH HEJIOCTATOYHOW CTETICHU | CTETICHH BJIAJICET: BJIAJICET: TTOJTHOM
HPUMCHCHUA BJIaJICeT oObeme
MaTeMaTHIECKO HaBBIKAMHU HaBBIKAMHU BIIAZIEET
r0 aHajm3a K HaBBIKAMU MIPUMCHCHHUSL | TIPUMCHEHUS MIPUMEHEHHUSI
€CTECTBCHHOHA | JTMHEHHOM MaTeMaTH4eCKOTo MaTeMaTH4eC | HaBBIKAMHU
YYHBIM MaTeMaTHIeCKOTO aHaJIn3a K KOT'O aHAJIM3a | MPUMCHCHH
(pu3nyeckuM U | aHaIM3a K €CTECTBEHHOHAYYHBIM | K A
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TEXHUYECKUM) | €CTECTBEHHOHAYYHBIM (puznueckum u €CTECTBEHHO | MaTeMaTH4
3a/1auam. (pu3mveckuM u TEXHUYECKUM) Hay4YHBIM €CKOT0
TEXHUYECKHUM) 33/1a4aM. | 3a7aqam. (bu3mueckuM | aHanmm3a K
OO0yyarormmiics u €CTECTBCHH
WCIIBITHIBACT TEXHUYECKUM | OHAYYHBIM
3HAYUTEIIbHbIC ) 3aj1a4am. (busmaecku
3aTpyaHEHUS IpU M U
pr?LZeHeHHH HEBBIKOB Hasblku TEXHMYECKU
B HOBBIX cutTyanusx. | O¢BOCHBL HO |\ 5qnagam.
JOMYCKATCA | Cpo60o1HO
HESHAUUTEND | 1poynepger
HBIE OLIMOKH, MOy HeHHbI
HETOYHOCTH, | o HaBLIKH B
3ATPYMHEHAS. | Cpryarpsx
Tipu TIOBBILICHH
AHAIUTHYCCK | o
ux CJI0KHOCTH.
oreparusx,
nepeHoce
YMEHHH Ha
HOBBIE,
HECTaH/IapPTH
bIC
CUTYaIlUH.
IIIkajia OleHUBAHUSA TEKYIEro KOHTPOJIsI.
HaumeHnoBanue KOHTPOJIA 11
KaJjia OLICHUBaHUSA Ornucanue

pe3yiabTaTOB OOyUEHHUS

PacuerHo-Tpaduueckas padbota

Ormuno - Pabora cana B
CpPOK, pacueTHas 1
rpadudeckas 4acTH
BBITIOJTHEHBI BEPHO, JTNOO
UMEIOTCS HEJI0UETHI, He
BIIMSIFOIIIME HA KOHCUHBIN
pe3ynbTar.

Xopol1o - pacyeTHas 4acTb
BBITIOJIHEHA BEPHO, B
rpau4ecKoil 4acTu ecTh
3aMEYaHUs

Y 10BIIETBOPUTENBHO - B
pacueTHOM 4acTH €CTh
3aMeuyaHusi, METO]
BBINIOJTHEHUS TpadudecKon
4acTH BHIOpaH BEPHBIN

HeynosnerBopurenbHo - B
pacueTHOil u rpaduuecKoit
YacTsAX eCTh rpyOble
3aMe4aHMus.

3amaune wa PI'P Beimaercs Ha

MEPBOM 3aHATUU
COOTBETCTBYIOLIETO pa3zena
JUCHHUIIIINHEL U cAaeTcs 110
OKOHYaHWH U3YUYEHUS
COOTBETCTBYIOLIETO pa3zena
mucnuinHel. PT'P 1oipkHBI
OBITH BBLIMIOJHEHBI 1
0(OpMIIEHBI B COOTBETCTBHH C
TpeOOBAHUSIMHU METOANYECKUX
yKa3zaHui Kadeapol.

KonrtponbHas pabora

OtinnuHo - PaboTa BEICOKOTO

3amuTa TeMbI BKIOYaeT
peuleHue 3a1a4 B ayIMTOPHH B
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Ka4yecTBa, YPOBCHb
BBITIOJTHEHUS OTBEYAET BCEM
TpeOOBAHUAM, TEOPETUIECKOE
CoJIep>KaHue Kypca OCBOCHO
MOJIHOCTBIO, 0€3 MpoOeoB,

HE00XO0UMbIE IPAKTUUECKUE
HaBBIKU Pa0OTHI C OCBOCHHBIM
MatepuagoM chOpMUPOBAHBI,
BCE MPETYCMOTPEHHBIE
MpOrpaMMoi 00ydeHUs
yueOHbIe 3a]JaHHsI BHIIIOJIHEHBI,
100 HEKOTOpBIE U3
BBITTOJIHEHHBIX 33aJaHUN
coJiepKaT He3HAUUTeIbHbIC
OLINOKHU

Xopomuio - YpoBeHb
BBINOJIHEHUS pabOThI OTBEYAET
0O0JIBIIMHCTBY OCHOBHBIX
TpeOOBaHUil, TEOPETUUECKOE
coJiepKaHue Kypca OCBOEHO
YaCTUYHO, HO ITPOOEIIbl He
HOCSIT CYILIECTBEHHOT'O
XapakTepa, HeoOXOMMBbIe
IIPAKTUYECKHE HAaBBIKU PaOOTHI
C OCBOEHHBIM MaTepHuajIoM B
OCHOBHOM C()OpMHPOBaHBI,
HEKOTOpBIE BUJIbI 3aJIaHUI
BBINOJIHEHBI C OIIMOKaMHU.

Y 10BIETBOPUTENHHO -
Teopetuueckoe cogepxaHue
Kypca OCBOCHO YaCTHUYHO,
HEOOXOUMBIE MPAKTUIECKUE
HaBBIKU PaOOTHI HE
chopMHUPOBaHbI, OOIBITUHCTBO
MPEAyCMOTPEHHBIX
MIPOTrpaMMOM 3aJJaHN He
BBIIIOJIHEHO; TIPU
JIOTIOJIHUTEIBHON
CaMOCTOSTENIbHON paboTe Ha
MaTepuagoM Kypca BO3MOXKHO
MOBBIIICHUE KaYeCcTBa
BBITIOTHEHUS YYEOHBIX
3aJaHUM.

HeynoBieTBopuTeNnbHO -
Teopernueckoe conepxanue
Kypca He OCBOEHO,
HE00XOAMMBbIE IPAKTUYECKHE
HaBbIKU PaOOTHI HE
c(hOpMUPOBAHBI,
IIPENYCMOTPEHHbIE
IIPOrpaMMOil 3a1aHUs HE
BBITIOJTHEHBI

TE€YCHUE OJTHOM Napsbl U
MIPOXOJUT IOCIIE N3YYCHHUS
COOTBETCTBYIOILETO

pasnena. buiaeTsl cocTosT U3
BOIIPOCOB, MO3BOJISIOIINX
OLIEHUTH C(HOPMUPOBAHHOCTD
koMneTeHnuii. Ha oTBeTEI
oTrBoautcA 1,5 gaca.
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TecTtupoBanue o TPOMACHHOMN
TeEME

Tect conepxut 20 3agaHui,
MpaBWIbHBINA OTBET Ha 1
3aJjlaHue COOTBETCTBYET |
Oamty. Bpemst TectupoBaHus -
30 munyt. CTyIeHTy
MIPEIOCTABIIAETCS ABE MOMBITKU
JUISL IPOXOKJCHHS TeCTa.
MakcumanbHas OLEHKA 3a TECT
- 20 6amnos. Tect cuurtaercs
YCIICITHO MPOWUICHHBIM, €CIIU
CTyAeHT aain He meHee 60%
MPaBUIIBHBIX OTBETOB (HaOpan
He MeHee 12 6ajuioB).

TectupoBanue
OCYIIECTBIISETCS, JTMOO TTPH
MOMOIIY KOMITBIOTEPHOMN
CHCTEMBI TECTUPOBAHUSL, THO0
C UCIIOJIb30BAaHUEM BbIJAHHBIX
TECT-3a/IaHul Ha OyMakHOM
Hocutene. Bpems
tectupoBanus 30 muH. 3aTem
OCYILIECTBIISIETCS IPOBEPKA
TeCTa 9K3aMEHATOPOM U
BBICTABJIISIETCS OLIEHKA
COTJIACHO METOAMKE
BBICTABJICHUS OLICHKHU.

IIIxkana omeHUBAHUSA HpOMe)l(yTO‘lHOﬁ arrecralnmm: 3K3aMcEH.

[IIxana onteHnBanus

Onucanue

OTJIINYHO

BeinonHeHs! Bce Bubl y4eOHON paboThl, IPEyCMOTPEHHBIE YUE€OHbBIM
wiaHoM. CTyAEHT JEMOHCTPUPYET COOTBETCTBUE 3HAHUM, YMEHHUH,
HABbIKOB IPUBEJCHHBIM B TalNMIaX [OKa3aTelsiM, OIEpUpYyeET
IpUOOPETEeHHBIMU 3HAHUSIMH, YMEHUSMHU, HaBbIKAMHU, IPUMEHSET UX B
CUTyalUsIX NOBBILICHHOM CJIOXHOCTH, HE UCIBITHIBACT 3aTPyAHEHUN
IIPM AQHAJIUTUYECKUX Ollepalusax, NEPeHOCEe 3HAHUKW M YMEHUH Ha
HOBBIE, HECTAHIAPTHBIE CUTYaLlUH.

Xopomo

BoinonHeHs! Bce BUIbI y4eOHOH pabOThI, PEIyCMOTPEHHBIE YUEOHBIM
w1aHoM. CTyA€HT JI€MOHCTPUPYET YaCTUUHOE COOTBETCTBUE 3HAHMIA,
YMEHUH, HaBBIKOB IIPUBEIEHHBIM B Ta0IMIIaX OKA3aTeNsIM, ONIEpUPYET
IpUOOPETEeHHBIMU 3HAHUSIMH, YMEHUSMHU, HaBbIKAMHU, IPUMEHSET UX B
CUTyallUsiX NOBBILIEHHOM cioxHocTUu. Ilpu sToM Moryr ObITh
JIOTIYIIIEHbI HE3HAYUTENIbHbIE OIINOKH, HETOUHOCTH, 3aTPYAHEHUS IPU
AHAINTUYECKUX OIEpaLUsAX, IEPEHOCE 3HAHUN M YMEHUH Ha HOBBIE,
HECTaH/IapTHbBIE CUTYalLUH.

yI[OBJ'ICTBOpI/ITeJ'ILHO

BeinonHeHs! Bce BUAbI y4eOHOU paboThl, IPEeTyCMOTPEHHbIE YUeOHBIM
wi1aHoM. CTyZeHT JE€MOHCTPUPYET HEMOJIHOE COOTBETCTBUE 3HAHMIA,
YMEHMH, HaBBIKOB IPUBEJCHHBIM B TaOMuUaAX [OKa3aTessMm,
JIOMYCKAIOTCS  3HAYUTENbHbIE OINMOKH, MPOSBISIETCS OTCYTCTBHE
3HAHUH, yMEHH, HABBIKOB 110 PSAY I10KA3aTeNeH, CTYACHT UCTIBIThIBAET
3HAYUTENIbHbIE 3aTPYAHEHHs TIpU ONEPUPOBAHUM 3HAHUSMU U
YMEHMSIMH NIPU UX NIEPEHOCE HA HOBBIE CUTYALIUU.

HeynosnersopurensHo

He BbimomHeH oauH win  Oojiee  BHJIOB  yuyeOHOW  paboTHI,
MPEyCMOTPEHHBIX Y4eOHbIM TuIaHOM. CTyIeHT JEMOHCTPUPYET
MIOJIHOE OTCYTCTBUE WM HEJOCTATOYHOE COOTBETCTBUE 3HAHWM,
YMEHUH, HaBBIKOB TPUBEACHHBIM B TaOMuIax IOKa3aTelsiM,
JOTTYCKAlOTCA 3HAUMUTEIbHBbIE OIIMOKU, MPOSBISETCS OTCYTCTBHE
3HaHWM, YMEHHI, HABBIKOB IO Ay MOKa3aTeNed, CTyIeHT HE MOXKET
ONEpUpPOBATh 3HAHUSAMU W YMEHUSMH IIPU HUX IIEPEHOCE Ha HOBBIE
CUTYallUH.

7.3. OueHovHbIe cpeacTBa

7.3.1 TeKywmii KOHTPO/b
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KoMniekT 3amannid
JJIsl BBINIOJTHEHHUsI pacyeTHO-rpaguyeckux pador (PI'P)
no pucuunianHe «MareMaTHYeCKUH aHaJIN3»

Teopust npenenos u auddepeHuuposanue GyHKUHMH OHON NepeMeHHOI
1. Haiftu npenensi:
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}*me[anﬂj limn(\fn2+l—n) lim(” OJ )

n—% n =m0 l’t+1
4 ’
I 2x* +11x+15 I 4x*
lim =—————— im—
x—>-3 x+3 ) =0 sin” 3x
2H+| _Sn—l ) Sin3x . -
T llm - . ctgTx
nlll}z 3n+2 + Sn 'Y_>01—€X2 ‘15'1})(1 3x)
0, x<-rm
y=<sinx, —7<x<0
T, x20

2. UccnenoBaTh Ha HENPEPHIBHOCTD M BBIIOJIHUTD YEPTEXK:

3. Haiitu mpon3BoHYIO GyHKINU:

2(3x3 +4x* —x—2)

y= 151+ x " y=Inarcsiny1-e>".
3tT +1
X = >
3t
y:arotgw y=Sin £+t .
N 3
cosbx 1

———+sinln2x

Y Ssin(12x+1) yoaee T=—=

y:arctg3 ln)i_); y=(\/;)

3
sin(x—2y)+x—:7x .
y x=e'cost V=€ Cost

4. CocTaBUTh ypaBHEHHs KacaTeIbHOW M HOpPMalM K JaHHOM KPHBOM B TOuke ¢ abcruccoit
2
y=x'+8/x =32, x,=4.
1
f(x) =
5. IIpoBecTu NOIHOE UCCIIEOBAaHUE U TOCTPOUTD I'paduK X

)Co:
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(I)YHKIII/II/I HECKOJBbKHUX MEPEMEHHbBIX

_x2+3y2

" ”n

o Zy =Z,..
1. Haiitu yacTHBIC TPOU3BOHBIE BTOPOTO MOPSIKA, YOSAUTHCS, 4TO ~ v W Ay
2

Mo(xosyo): : :ﬁ, M0(4,6).

z=x"—x+y'+2y

2. Haiin rpamment gynxmmn 2 =/ (%) g rouke

3. UccnenoBaTh Ha SKCTPEeMyM (PYHKITHIO

HNurerpupoBanue

Borunciantsb HEONIPEACJICHHbIC HHTEI'PaJIbl

dx
j 20x++x  [x-27dx I(x +1)edx [xcos3xdx [e'cosxdx

7’

dx dx J‘ x+18 dx x+1 sin’ x
,[ 2 I 2 ( _6)( +2) .[ 2 dx 2 dx
xT—6x+18 T x T +6x+5 X X , x“+3 cos” x
BeruncauTh onpeaejieHHbIe HHTErPaJibl
7.6 1 dx 1 e dx
3sin’ xcos xdx —— x—1)e'dx —

{ ’ £\H+3x, (I)( ) ’ {x\/7+1nx,

6 dx 2 1+ x° < dx Lx? +2x

—& ] [ B S N

11+4/3x-2 Sarclgx 1 (3x+5) 0 x> +1

R = T P

j 4—x*dy 3sin” xcos xdx

0 1+ x £ 0 1+ 3)6

l © dx
(x —De"dx _—
‘([ '{ xy7+Inx _
HecoOcTBeHHBIC MHTETrPaJIbI

1. YkaxxuTe, Kakoi U3 HECOOCTBEHHBIX MHTEIPAJIOB SIBJISICTCS CXOSAIIUMCS

[Nxdx, [x7dx, [Vx dx

1 1 1 .
< dx

2. BHIYMCTINTS MHTETPAl, YCTAHOBUTH €10 CXOAUMOCTh HITH PACXOAUMOCTh —= 1 +X ’
[ In xdx

3. BeuncanTb MHTErpaj, yCTaHOBUTD €r0 CXOAUMOCTb WM PACXOIUMOCTD !
T dx
4. Beraucinuth HecOOCTBeHHBIH HHTErpai * VX | yCTaHOBUTH €ro CXOAMMOCTh TN
PacxoIUMOCTb.
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1
dx
2
5. BeIurcauTh HeCOOCTBEHHBINH UHTErpai ! , YCTAaHOBUTH €0 CXOAUMOCTD WU

PaCcXoaAuMOCTh.

KpaTHLIe HHTErpaJjabl

1. I3MeHUTh NOpSAOK MHTEIPUPOBAHUSI B IBOTHOM MHTETpaJIe

oY E——

Jae [ £ vya

2-y
dy | f(x, y)dx
a 0 2 , b. [y

v

jj(lO—xz —y)dxdy,  D={(x,»)|1<x<2, 0<y<2}
2. Beruncnuts P

3. Berunciuth

”(lzxzy2 +16x3y3)dxdy;
D

D:x=1, y:xz,y:—\/;.
4. BbIYUCTUTD

[1(x* + yydxdy,

(D) D — MHOeECTBO TOYEK IIIOCKOCTH, OTPAaHUYCHHOE JTMHUSIMU

y=x/2, y=2x, y=2/x (x>0)

5. Haiitu momans GUrypsl, OrpaHUUuECHHON JTaHHBIMU JTUHUSIMA
y=3/x,y=4e‘”,y=3,y=4.

2
6. Haiitu niomanp GUrypel, orpaHH4eHHON JTUHUSAMU y=x y=-x+ 2

8. Haiitu 006beM Terna, moay4yeHHOro BpalleHUeM BOKPYT OCH oY ¢burypsl, orpaHu4eHHON

=x’, y=1, x=0
mupusavu Y X 0 V=L X=Y

9. Haiitu 06beM Tena, HoJy4yeHHOTO BpaIlleHUEM BOKPYT OCU 0X ¢burypsl, orpaHHYeHHON

— 42 2 _
mamppsmp Y X s V=Y
KonTpoJibHbIe padoThl (IpUMepbI)

BapuaHTt

1. locrpouts rpaduk: ¥ = 3cos2x

2. Halitu npenensr:



lim(s_n) to+n i 608 2x X —x—x-2
i?—)o@(s_n)z_ 5+n 2 lngT hm
1) 2)7" e -1 3) =2 x’ —2x" +x-2
|
lim x*—x-1 1im(1+xcos2x]7
i, ET lim — +1
4) 2 1n(x—1) 5) =0\ [+ xcosx 6) rlw xt=x
-x, x<0
x', 0<x<2
3, x>2
3. HccnenoBarh Ha HEMPEPHIBHOCTD U BHITIOJIHUTH YEPTEXK:
Bapuant
1. HaiiTi npou3BOgHYIO Vs
=arctg’ In =
a) 4 g x+2 6) Y (\/;)
x3
sin(x—2y)+—="Tx ,
B) y r) x=e'cost y=e Cost
hm(l— ! ]
2. Haiin *~ 7\ X arctgr
r()=x"
3. IIpoBecTu MOIHOE UCCIIEOBAHUE U TOCTPOUTD I'paduK X,

Bapuanr.

ou

Nel. BeruucauTb nNpou3BOIHYIO MO HAIPABIECHUIO 0S y HaWTHU MOAYJIb BEKTOpA I'PaJUEeHTa JJIs

x
u=2xy+——+2°

GyHKITUN \E B TOUKE A(6:9;1) B HAIIPABIICHUH, COCTABJISIFOIIEM C OCSIMH
3 6 T
cosoe=—, cosff=—, y<—
KOOpAUWHAT YTJIbI 7 7 2 .
— _Av2 _ _
Ne2. HccnenoBaTh Ha 9KCTPEMYM (DYHKIIHIO z=xy(I-4x" —4y) =5 :
dz
4 : —
No3 Z=In(y—x7) x=+8inf, y=c08t jpu. dt
Bapuaunt
Boiuucaumep:
J? 2
(2x+1)-In xdx
aVx-2, 2. ! .
3x* -4 sin® 3x -1 4
dx. dx. X.
3. -[x +4x -[co§3x 5. J‘\M—Zx—xz

1. BBIYHCINUTE HHTET palblL:

a0 o +a0 dX
Jxe” J
1




I/I306pa3PITB 001aCcThb MHTCTPUPOBAHUSA M H3MCHUTH IOPSAJOK HHTESTPUPOBAHUSI B IIOBTOPHOM
HHTETpaie
V25-x2

jdx j f(x; y)dy.

Bbruncinte 1miomans (GUrypel, OTpaHUYCHHON JIMHUSAMH

y=2-x* y=x
BapuaHnT 3a1anuii TPeHUPOBOYHOI0 TeCTA.
3agaun
e arcctgi/; dy—9
1 yactn 1. y=sinlnx, ', y" =2 2. x 3.
y=3x"+xe',x,=20x=0,1, By-?
4. HailTn npou3BOIHYIO Y
.4 X -3
y =3/sin _ arctg7x
a) X 6) V=¥
e + Yo cos3x ) )
B) x r) X =cost+sin¢ y=sint—r1cost
2
5. UccnenoBarh Ha SKCTPEMYM S(x)=(x=3) (x-5) .
2x
(v y -
6. HaiiTu uatepBasbl MOHOTOHHOCTH X,
3
X
. f(x)==~16x [-5:1]
7. Haittu HauOonbliiee, HauMeHbIIee 3HaYeHUE (PYHKIIMU Ha oTpe3ke b 77 .
1
_ 2 X=—
8. [TocTpouTh KacatenbHylo K rpaduky QyHKIIUU S (x) = 3arccos x B TOYKE 2,
2 9acTh 9. Haiitu npenensr:
2 2
3+n) —(2+
lim( n) _ ( n)2 lim tg2x lim X' +2x-3 lim tg3x
1) " (24n) —(1-n) )0 —1 3) =3x +5x +6x  4) ] tg3x
3 yacThb
0, x<-m
y=qsinx, —7<x<0
>
10. HUccnenoBaTh Ha HENIPEPHIBHOCTD U BBIMOJIHUTD YEPTEK: 7, x20
3
e
(x) =2

11. TIpoBecTu MoHOE KCCIEA0BaHUE U IIOCTPOUTH TpauK x' -4

21.]'[5{ MMPOBEACHUA TCKYHIECIO KOHTPOJIA 3HAHUN CTYACHTOB B AWCTAaHIWOHHOM q)opMaTe B
pa3paboTaHHbIX Kadenpoit «MaremaTuka» OHJIAHH-Kypcax UMEIOTCS NMPOMEXYTOUHbIE (IPOOHBIE)
TECTBHI.

7.3.2. IIpoMe:xxyTOUHAS aTTeCTALUS
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KoMmuiekT Bonnpocos

Bonipocbl K ak3ameRry (2 cemecmp o4yHoli popmel 0byyeHus)

(J1s1 oleHKH KOMITeTeHI[H i)

JAnddepennuanbnoe ucuncienne QyHKIUl 0HON MepeMeHHOM KomneTteHuum
[TonsiTre QyHKIIMOHAIBHOM 3aBUCUMOCTH, KiIaccuurarus QyHKIIHA.
OrnpeziesieHne U TUIIBI YUCIIOBOM MOCIE0BATEIIbHOCTH

[Ipenen yncnoBoy MOCIET0BATEILHOCTH.

Apudmernueckue oneparyy Hajl NOCIEI0BATEIbHOCTIMU

YcnoBus CYILIECTBOBaHUS KOHEYHOTI'O npezaena YUCIOBOU
nocyiefoBarenbHocT (TeopeMbl Komn u Belepitpacca)

Bropoii 3aMeuaTenbHblid npeesn

IIpenen ¢ynkmun. Omnpenenenus. [‘eomerpuueckass HHTEpHpETALHS
noHsTHs npezaena ¢yukiuu. CBolicTBa NIpeeioB

beckoneuHo maibie, 0eCKOHEUHO OobIHe (yHKIHH

IlepBbIil 3aMeUaTenbHBIN NPEae

beckoneuHo Mainble BEIUYUHBL. DKBUBAJICHTHBIE OECKOHEUYHO MAJIble U UX
WCI0JIb30BaHNE IIPU BBIYUCICHUHU ITpeIeIoB. Tabauia 3KBUBaJICHTHBIX
OECKOHEYHO MaJIbIX

HenpepbsBHOCTS PYHKIIMH B TOYKE M HA TIPOMEXyTKe. OTHOCTOPOHHHE
npenensl. Knaccuduxaiys Touek paspeiBa rpaduka

CaoiicTBa (yHKIMH, HETIPEPHIBHBIX HA OTpe3Ke (TeopeMbl BeiiepmTpacca,
bonwsnano — Komn)

ITpousBonnas. ['eomerpuyuecknii 1 GU3MYECKHIA CMBICI TPOU3BOIHOM.
KacarenbHast 1 HOpMasb K IIJIOCKON KPUBOM

Tabnuia npon3BOAHBIX OCHOBHBIX AJIEMEHTAPHbBIX (PYHKIUN

CBs3b M@Ky CYIIECTBOBAaHUEM ITPOU3BOIHON (DYHKIIMH B TOUKE U
HEMPEPBIBHOCTHIO (DYHKIIUU B TOU K€ TOUKE OIK-1

[IponsBoaHas CyMMBbI, IPOU3BEICHHS, YACTHOTO. [[pon3BoaHAS CII0KHON 1
oOpaTHOU GyHKIUH

[TponzBoHas mapaMeTpUIeCcKu 3aJaHHON HYHKIIUH

ITpon3BosHas GyHKIMH, 33 JaHHON HESBHO

JuddepennrpoBanme cI0KHON MOKa3aTeabHON (QYHKIIMU

Huddepenuupyemocts. Auddepenunan. ['eomerprueckuii cMpica
muddepennmana

OcHoBHbIe TeopeMbl TuddepeHImanp-HOro ucuncienus (Teopema depma,
teopeMma Porst, Teopema Jlarpamxka, Teopema Komn)

[IpaBuno Jlonurans

Mpnuorounen Teinopa n ero csoiictBa. @opmyna Teinopa. OcraTouHBIM
wieH Gopmyibl Teitnopa B hopme Jlarpamxka u [leano

Acumnrotsl rpaduka GyHKIUN

OkcrpemyM. HeoOxoaumoe yciioBue 3kcTpeMyma

OkcrpemyM. Heobxommoe yciaoBue 3kcTpemyma

I[OCTE[TO‘IHLI@ YCJIOBUS OKCTPEMYMaA

JloctaTouHoe ycioBue Bo3pactanus (yObIBaHUs) QYHKIIUU

HawubGonbiiee 1 HauMeHbIIIEe 3HAUCHUS (bYHKHHH Ha OTPC3KC

BrinykiiocTh, BOTHYTOCTb, TOUKA Ieperunda. JlocraTouHoe ycioBue
BOTHYTOCTH (BBIIYKJIOCTH)

Heo6xomumoe yciaoBue Touku nepernda. Jloctatounoe ycinoBue nepernda
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OO6mrast cxema MOCTPOCHUsI M KCCIIeIOBaHUs rpaduka QyHKIIMN

(I)YHKI[I/II/I HECKOJBbKHUX MEPEMEHHbIX

KomneTteHuumn

Omnpenenenre u TeOMETPUYECKUil CMbIC QYHKINHU ABYX MEPEMEHHBIX

JIuHnM ypoBHS QYHKIMH JIBYX MEPEMEHHBIX

YacTHble MPOU3BOAHBIE (PYHKIUN HECKOIBKUX MIEPEMEHHBIX, UX
r€OMETPUYECKUN CMBICIT

ODYHKIMH HECKOJIBKUX MEPEMEHHBIX, TOHATHE MOJIHOro nuddepenmana

JuddepenunpoBanne CI0XKHBIX GYHKIHM HECKOIBKUX MEPEMEHHBIX

[Tpon3BoIHBIEC BBICIIUX MOPSIAKOB (PYHKIIMY HECKOJIBKUX MIEPEMEHHBIX.
Cwmemannblie npousBoAnbie. Teopema [lIBapiia

[Tpon3BoaHast GYHKIMU HECKOJIBKHUX IMEPEMEHHBIX 110 HAITPABICHUIO

HpOI/I3BO,I[HaH I10 HAITPABJICHUIO U I'PAJUCHT CKAJIAPHOI'O ITOJIA

DKkcTpeMyM (QYHKIIMY HECKOJIBKUX MEPEMEHHBIX

HeoOxonuMoe 1 1ocTaTOYHOE YCIOBUS SKCTpeMyMa (QYHKIIMH JBYX
TePEMEHHBIX

OIIK-1

HNHTerpajbHoe HCYHCICHUE

KomneTteHumu

[TepBooOpasnas, HeonpeaeneHHbI nHTerpa. Tabauia OCHOBHBIX
WHTETPAJIOB

3amMeHa NepeMEeHHOW U UHTETPUPOBAHUE 10 YACTSIM B HEONPEIECICHHOM
HWHTETpaJIe

HHTerpupoBanue ¢ MOMOIIbIO MOABEACHUS 1101 3HAK qudpepeHimana

WuTerpupoBanue panMoHaIbHBIX Jpo0eit

WNHTterpupoBaHue 1o 4acTsM U 3aMEHa [IEPEMEHHON B ONPEIETICHHOM
HWHTETpaJe

WuTerpupoBanre TpUrOHOMETPUYECKUX (PYHKIIHMN, OCHOBHBIC TPUEMBI

WuTerpupoBanue uppanyoHaibHbIX QYHKINN

yHI/IBepCEL]II)HaFI TPUTOHOMCTPUUICCKAA MIOJACTAHOBKA

OrnpeneneHHbIN UHTErpai v ero cBoiicta. ®opmyna HeroToHa —
JleiiGHmIa

[IpuiioskeHns ONpeNesIEeHHOro HHTErpaia K pelIeHHI0 T€OMETPUUECKUX U
(bu3nyecKux 3aaa4y

Brrunciaenue miomaaei ¢ moMOIIbIO OIIPCACIICHHOI'O NHTCTpaJia

Beruncnenue moniaay v UIMHBL KPUBOM, 3aJaHHOW YPABHEHUSIMHU B
napameTpuieckoi hopme

Brrunciaenue miomiaau KpHBOHHHeﬁHOFO CCKTOpPa B MOJAPHBIX
KOOpAUHATax

Brruncienue QIMHbI AyTru € IOMOIIBIO ONIPCACIICHHOTO MHTCTpaJla

Beruncnenue 1mHbI 1yru KpUBOH, 3aJaHHOM apaMeTPUIECKU

Brruncnenmne o6bema Tena BpalieHus ¢ TOMOIIbIO ONPeIeIeHHOTO
WHTETpasa

Brruncienue miomaan IOBCPXHOCTH TECJIa BpAllICHUA

HecoOcTBeHHbIe HHTErpaibl IEPBOro U BTOporo tumna. [lonsarus
CXOJIMMOCTH M PACXOJJMMOCTH HECOOCTBEHHOI'O HHTErpaa

HecoOcTBeHHbIe HHTErpasibl OT Pa3pbIBHBIX (QYHKIUI

OIIK-1

Tunosbsie BapUaHTHI OUIETOB
no aucrunianae «MaTteMaTHdecKnii aHAJIN3»
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MUWHHUCTEPCTBO OBPA3OBAHMS 1 HAYKU POCCUICKOM ®EJIEPAIIUU
®EJIEPAJIBHOE T'OCYJIAPCTBEHHOE ABTOHOMHOE OEPA30BATEJIBHOE
VUPEXJIEHWE BBICHIEI'O OFPA3BOBAHU S
«MOCKOBCKHUM MOJIUTEXHUYECKAU YHUBEPCUTET»
(MOCKOBCKHWMH MMOJIUTEX)

How

5

@akynbTeT 0a30BBIX KOMIETCHIUH, Kadenpa «MaremaTuka»
Huciunnuaa «MaTteMaTHYeCKUM aHalIn3)
Kypc 1, cemectp 2

3K3AMEHAIIMOHHBINA BUJIET

[TepBooOpaznas, HeornpeaeieHHbIH nHTerpal. Tabauiia OCHOBHBIX HHTEIPAJIOB.
dx

v 4 f— —
BoruncnuTh HeompeneaeHHbIH HHTETpa S=X+S-x

. Z=pX M, (1,4
Haiitu rpaauenT GpyHKImm YNE g rouke o(1.4) .
VYkaxure, Kakoi U3 HECOOCTBEHHBIX UHTETPAJIOB SIBJIAETCS CXOSAIIUMCS

T\/;dx, Tx_jdx, T\/xisdx
1 1 I )

_ _ -X
. Haiiaure skcTpeMyMbl M TOUKH meperuda Gpynxmumn ¥ ~ (x=1De .

YTBepkIeHo Ha 3aceqannu Kadeapel MaTeMaTuku « 31» 03 2026 r., mporokos Ne 7
3aB. kadenpoii O.M. bapanosa / /

MMHUCTEPCTBO HAVKHU U BBICIIIET'O OBPA30BAHU S POCCUNICKOM ®EJIEPALIN

®EJIEPAJIBHOE 'OCYJJAPCTBEHHOE ABTOHOMHOE OFPA3OBATEJILHOE
YUYPEXJIEHME BBICIIIETO OFPA30BAHUS
«MOCKOBCKHH NOJIUTEXHUYECKUII YHUBEPCUTET»
(MOCKOBCKHWH NOJIUTEX)

1

®dakynbTeT 0a30BBIX KOMIIETCHIIHH, kadenpa «MaTemaTuka
OopasosarenbHas nporpamMma 15.03.03 «IIpuknanHas MexaHUKa»
Kypc 1, cemectp 2

JK3aMeHalMOHHBbIN Omiter Ne 1

. HecobcTBeHHbIE HHTETpabl TIEPBOTO U BTOPOTO TUMA. [[OHATHS CXOAMMOCTH M PACXOAUMOCTH
HECOOCTBEHHOTO MHTErpaJa.
t 21
N . =73 Y73
Haiiti nmpou3Boanyto GyHKIIUY, 331aHHON MapaMeTpUIECKU I+1 I+

2 2
HccnenoBaTh Ha SKCTpeMyM (G YHKITUIO Z=X —x+y +2y )
T.0

I3 sin’ x cos xdx
BLIYHCINTG ONpEIeNeHHbI HaTerpan O

Haiiti 00beM Tena, MoJy4eHHOTO BpaIlleHHEeM BOKPYT OCH .4 (buUrypsl, OrpaHUuYECHHON
=1, x=0

3
JIMHUSIMHA y=x,

YTBepkeHO Ha 3aceqannu Kadeapsl MaTeMaTHKU « 31» 03 2026 r., mporokos Ne 7
3aB. xadeapoit O.M. bapanosa / /
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J11g mpoBeieHrs MPOMEKYTOYHOT'O KOHTPOJIS 3HAHUHM CTYIEHTOB B AUCTAaHIIMOHHOM popmare
B pa3paboTaHHbIX Kadenpoi «MaremaTHKa» OHJIAH-KypcaxX UMEIOTCSI UTOTOBBIE TECTHI.
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